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ABSTRACT 

PROBLEM TO BE SOLVED: To obtain a diffractive optics capable of decreasing 
the fluctuations in diffraction efficiency even in the case of the 
occurrence of a temp, change and maintaining high diffraction efficiency 
over the entire area of use wavelengths by constituting the materials and 
grating thicknesses of respective layers of a specific combination at the 
time of forming the diffraction optical element by laminating many layers 
on a substrate . 

SOLUTION : The diffraction gratings are formed to the shape obtd. by 
laminating the first layer 3-1 and second layer 3-2 varying in dispersion 
from each other on a substrate 2 and forming a first diffraction grating 
surface 3a and a second diffraction grating surface 3b . The first 
diffraction grating is formed by the first layer 3-1 and the diffraction 
grating surface 3a and the second diffraction grating by the second layer 
3-2 and the first and second diffraction grating surfaces 3a, 3b in contact 
therewith, respectively. The resolution layers 3-1, 3-2 comprise the 
combination of such materials and grating thicknesses that the value when 
the values multiplying the refractive index rates and the grating 
thicknesses of the respective diffraction gratings by the temp, change of 
the materials forming these layers are added with respect to all the layers 
is made smaller with respect to the use wavelengths . 
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fii(Cfctt^ftSl®WiaS^-ftlftA t (2 A t = 3 Odeg T 
[0068] ±ieiUg^®{i v ^fft t Hifr^^-fb* 

[0069] ^mtmmxit. wm&t vx<n<t> o<o 
i m^mm^m^^o^m^m^x^. z< 
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8!l4 0 0 n mi: 7 0 0 nm»l§i0fifT<b4 PM 
M AOJgJr^i <t*vmi. 50798 1.48787 fc:**. ft 
oT*0<Otett 

<£A=0.4= (1.50798 -1 ) 1.07-1*0.4 =0.359 mA 
0 

<M=0.7= (1-48787 -1 ) 1.07-1*0.7 =-0.254mA 
0 

[ o o 7 o ] ±ib i mcommx&mw* o 



t . lJf ^*Traj££ftfc®i^¥flt^^jm©«i: *) 

[0071] $£>C *tAtwa^IH/8raA0Ul 

TfcrC#*Ui\ iSg^-fb^ t^^wmSf 

[0072] utfZBi Lfc <t 3 tc4^imraaua»uc 

10 ±Sttfi«^t?dn/ dtfc*&^J?d?>mrfK> 
&6 (dn/ dt) * d coftOteSvh;* 5 Srlfl 

a£;H&>*mbi* a v ^ n t zmwit lx n s . 

[0073] .r^i 3 4»**fflv\htf. a«£fbfi>'3 

o d e g < „ mvfyjmemmz&wz 

[oo74] mz#ftw<?>®m%&m=F<nmti8m2tz 

<Dttmer>mA--&tr&1iZ^Xi&<X:1J { . 2mizms£t2> 
ti*>"C»±3r< . <S^«k LTfi05^± 3 SritStOJI 
3-1. 3-2, 3-3-t)^%h®m%&m=?X'i>t 

(c^xmmrz. 

[0075] mm^mm^'r&tiimeiiz^'rx o 

m# t ££i.#lztt&ZtiX UgJ: 9 jft&QIffiftTtfEXS 
ftTV^lfJdcfc-rS. «-B98ftt71B3a, 3b, 3c*i 
3?&tgS£*U ^«rCloo@^f*S^Ff:L-Cf^ffl-rs^ 



30 tme(?>®in^m s ?\±*:<?)%&i?mti i mi£%&. - 

[0076] JlLJIBattgaifcJtA O-COgJf^^ n 
5^4 



(n01-l) dl±(n02-l) d2± 



X'$mZilZ. ZZX'4>0= (n01-l) dl± (n 
0 2-1 ) d2±- - -± (n0L-l > dL-mAOk 

■t&t. mmiz£#e>®m&&7?i> 40 

?7=sinc 2 (00/mAO) (9) 

[0077] z.^x®tfrfr&\*m*o<!Kmmtt)-hi£& 

*)lz®m-&<r>*IE<?>mftim.t-tZb. (8)3$tf)± 

V t =sinc 2 C { (n01t-l ) dl±(n02t-l) d2±--- 
± (n0Lt-l ) dL-mAOl /mAO) 
=sinc2 C < (n0 1-1 ) d 1± (n0 2-l) d2± - - 
± (n0L-l) d L-mAOl /mA0+ { (dnOl/dt) *dl 
± (dn02/dt ) *d2±- •■• 



■± (n0L-l ) d L=mA 0 
(8) 

[0078] m^§M^.X^Mtb<7)M^BSi^. 
IWi&dnOL/dtfcU SI^^A t b-f&b 

&m<r>®mzwz «k zmmm^mi. n0Lt=noL 

+ (dn0L/dt) *Attc^ftf6. ist->Xl§J£g. 
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± (dnOL/dt ) * } A 
=sinc 2 { (^0/mAO) 
fc&S. ZZX'<i>t= { (dnOl/dt) * d 1 ± 
(dn02/dt) *d2±---± (dnOL/dt) 
*dL> 

[0079] Jb£T±<D*lr^<DjittRfci. HU^O^Jf CD 

anz-tz i 3 izttmco dn/dt fc^ji^a^-^i? 
[oo8o] feLLx^citBjH;^ i mm<r>mmm?<?>& 
mz^x n'irrf&Twf y -Htrnxmaigm us: 

[0081] £^*&TB»)J&lJ:h LTttfllitfBSfc: 

TOSEAdl' . d2' iiffif^W^y^*— ABSiOjfr? 

ffdl, d2fc*tLT. 

d 1 ' =d 1 * (N-l ) / N 

d2' =d2* (N-l ) / N 

53r&ra«^LT^&. ZZX'THmmtiFfCDWrfmc 

[00 82] mmm(?>WfflTte : ¥WLktZ®mi& 

ttmtfmfflttm^x'h&tf. wmtfrrzuyxm 

[0083] *mm&mx'\im i comxfcf- *m 
m±tzmfiFLx^&tf^ ji'Fjaa&srirc. 

[00 84] gtofefeNfflMmi. 0iJfi5dR#l»3frD 
liKft£RR5rr&tOT't± : S:<. 2iJt 

[0085] mz^m^nmmt&m^crmmm 3 tz 
n^xwrnth. m^ymmmi . 2iza^x. %2 

mxit. m>t>o3L<M&Lm&uz<\,^ 
[0086] *zx\ mstzjFtxoizmmx&m^ 
®tzm2<7>mvrte=?3 - 2*Mfct&mkm t«a x o 
z—mcomx- (ia«t>doff > x-muLtzm 

J££LTV*£. ^fLtCioTm20!5|Mt5^3-2{ife 
^£ix. M£i:Zfmx-tmfrt>M&L J $rt<%:Z£o * 
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t /m AO} 

+*tAt/ (mAO) > (10) 

[0087] »:tC>fs^B^|ii^^^^fflv^3^^ 

<r>mtimm4 zmio iz^-t . b i o ^otgg* 

S^F 1 £t&frT OS . 7l38tfgmX'$>Z y 4 )V1*X'$> 

io [0088] ^mmm^mmt^m^h lx.xj- 
mmns^tzm L^mm^m^m^tz^xmmt 

f -mMtz-o^X. mftco (4) , (5). (6)5$fcl 
[ 0 0 8 9 ] 01 O-Ctt&O 6ift^0^««^7XBfc|lI 

*f3fe^^ i zm-ttifiK ztuzm5£?z>t><vTite 

uyx^izmc. mmx&mttmmLxiym^. 
too9ojifc, *msmmx'\i^ ^^^eowmuy 

20 XomrZ^Ltztf. ztilzmfe?Zi><?>X'te%<. fc* 

[009 1 ] hi i \ttm\<r>mvm?mT zm^tit 
^^9mjm5<^wmmx'*>z>. mi n±. «bs 

tzmau^x. 9im&ttz^&Kihc?>m&ky'vx 

A. 1 0«8SRl^>-X. 1 ltiSffiH (ttffi) •c*s. 
1 {i0»f3K^^r*S . 0«3t^^ i itmau 

30 ^X80^»ffl7X'OfeJRH^S-fi|jE^&Be<rem$ 

[0092] *mmm~ci±. n^uyxamiz^me 
«-e«^<. yoxj^mm^mSiUyxi oi^coffisr 

IStt-S t ^l^^XS^-COfelRISfi^a^S^ 

«>, i*i k^o {81^0^ . ^< ti,msu>-x8mtz 

[0093] ^^*^ifeM®'C(±. «UK^<7)^5:>TxL 

->xi>mmcmm&nt>tiz>. 

[0094 ] 

imwy®^ *mitz*titfm±izj:oiz. ms&ttz 

2®x\i*tis:jut(D&mzmmLxmT%&m?&&& 
•tztz. &m<7)wstt&=?g.zmwizmj&.-i-&z:ttz 
.to. m^mr&jm&&t&tti>tz. &mmzi.& 
mmmmT®M%jmwgit? z z t a** < . mizmm 
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[0095] £tl*%P)l0>®m%&m i F$:M&l'yXtZ 

mem&tmi>ti. msx^m^mBuyx^mm-c 
[oo96] £ ti^m^mtsx^m^wm^^ 

m 

im2 ] *mi<?)®m(&m?comiimm i cmzsmm 
m 

[04 j *^<oni»f3^3g^ioiiit^© i <vm\-<m. 

[05 ] *^<OlaI«f^*^0||S6^ffi2<O^^Bfffi 
0 

[06 ] *m\cr> wme^m^mtmm 2 ota&ia 

[07 ] *^W<0HISf3^*^Ofl!!^ffi<0^H^ 

[08 ] *^»!BWigtf3K¥^Ofl!i^®<7)^a5BfBB0 



1 6 



[09] #ISHH<9®0r ffl^wHtfefS 3 co^gUBrffi 



[010] *ISBj}to|lJ5f^^O?-fflV^SISg®S4 
<OHBS0 

[0ii] *m\<r>mm%tm=i-(r>*m\vzmi8m5 

[012] «*«IlI»f^^^gSBrB0 

[013] m^mffimm^(?>\mmm(?>wi!>m 
[014] fis^iiiw^s^iatfij^oig^f^co 
10 mmm 

[01 5] ^^IlIM^^Wl^imig^IlI^fiift 
*O^«!H0 

[«F^«ijiBa] 

1 mmm^m^ 

2 g& 

3a, 3b HtfflgflB 

3-1.3-2,3-3 @ mm&=F) 

5 Sl^l^X 
SO 



20 6 
7 



&%1S 

8 iftSjl^X 

9 «Kte7"UXA 

1 0 mmuyx 
1 1 
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